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stored. The spools are subsequently pickled (cleaned in an acid bath), then loaded into an unwinding spool bin and the wire is pulled through a series of progressively smaller dies to lengthen it and reduce its diameter by adding stress and changing its crystalline structure. Next, the wire is heat treated to relieve the stress and then coated with different substances to change its surface structure. The wire is wound back onto spools, transported to a wet wire-drawing operation, and then to finishing operations such as cutting, galvanizing, and coating with adhesives.
Wire fractures, the most vexing problem in the wire-drawing process, result from process variance and are reflected in poor-quality end products. Process variables number in the hundreds, as do possible responses to a wire fracture. To enable operators to cope with these many degrees of freedom, attention-focusing and control mechanisms are needed.
Today, different steps in the process are located in different parts of the plant under their own supervisory structures. Information about the impact of heat treating, which is done in one part of the plant, on wire-drawing, which is done in another, is not captured. In fact, process variance is not analyzed systematically,- a process that is out of control is handled by ad hoc engineering analysis. Consequently, no learning occurs and history repeats itself.
IMC could provide the mechanisms needed to identify problems and adjust process parameters, both upstream to prevent problems from recurring, and downstream to correct for process deficiencies. It could also help management make trade-offs between managing production and running experiments to isolate process problems.
An automated, continuous wire-drawing process is currently being developed that places process flows under the control of one system for similar products, significantly reducing the required machine complement. The typical automated plant will probably still have two pickling machines, but only 10 dry-wire drawing machines, one heat-treating installation, 500 wet wire-drawing machines, and 50 finishing lines (representing a 95-percent decrease in dry-wire drawing and heat-treating equipment, and a 50-percent decrease in wet-wire drawing machines and finishing lines).
When all of these microprocessor-controlled machines and the processes that run on them are integrated under a hierarchical control structure a decision maker will be able to track every process parameter that operates on every meter of wire that goes through the line. For example, during heat treating, the location of a given meter of wire can be known when different furnace